Morphological variation in the hydromedusan genus Polyorchis on the west coast of North American is analyzed in relation to gonad number, tentacle number, and radial canal diverticula number relative to the height of the bell. In specimens of~~~~ examined, it is concluded that f. penicillatus (Eschscholtz, 1829) is highly variable morphologically over its known geographic range from Alaska to Baja California. f. montereyensis Skogsberg, 1948 is considered a synonym of f. penicillatus, while P. haplus Skogsberg. 1948 , is retained as a valid species.
INTRODUCTION
Morphological variation among populations of a single species of coelenterate in general. and hydromedusae in particular. is a common phenomenon, Bayer (1961, pp, 11 2) commented on the variability of spicule morphology. an important taxonomic character in West Indian gorgonians, while Sassaman and Rees (1978) reviewed the variation in medusa morphology among populations of the hydromedusa Corymorpha bigelowi, An inherent danger in ignoring the variability of a hydrozoan species is unnecessary taxonomic splitting, Supposed valid species may be morphological variants (Vannucci, 1960) , In some instances due to disjunct distribution and consistent morphological differences. as is the case in the medusa of the genus Hydrocoryne, erection of a new species is warranted (Rees et al,, 1976 ), Members of the hydromedusa genus Polyorchis. especially Polyorchis penicillatus (Eschscholtz, 1829) are among the more conspicuous members of the littoral and estuarine zooplankton fn the eastern Pacific, In central Ca1ifornia during certain times of the year. such as autumn~ or under special meteorological conditions. such as after a strong wind, large numbers of bobbing medusae can congregate in relatively small areas at the water surface, Despite its abundance, aspects of the biology and distribution of P. penicillatus are not well known because this species is readily confused with P, montereyensis Skogsberg, 1948, which supposedly has a more restricted distribution. Polyorchi~ penicillatus is thought to have been initially described as Melicertum penicillatum by Eschscholtz in 1829 from the coast of California (Skogsberg, 1948, p. 120) . Skogsberg reviewed the literature and distributional records of f. penicillatus up to that time. In addition to redescribing new material of P.
penicillatus from San Francisco Bay, he described two new species from Monterey, f. montereyensis and f. haplus, the former known for its high gonad number in mature specimens, the latter for its absence of diverticula on the radial canals characteristic of adult f. penicillatus and f. montereyensis·. Skogsberg noted at the time "the difficulties inherent in the cl sification of the species of Polyorchis 11 (ibid., p. 121). The following study was undertaken to determine the morphological variation in the eastern Pacific species of Polyorchis and to reassess their taxonomic status.
METHODS AND MATERIALS
Preserved material examined was deposited at the United States National Museum of the Smithsonian Institution (Table 1) . Note was taken of tentacle number, average gonad number per radial canal, and average number of diverticula on one side of a given radial canal in specimens 10 mm or more in bell height (Fig, 1) .
Gonad number was taken as the mean count of all four radial canals.
Diverticula number was the mean count of all four radial canals up to the peduncle. Only diverticula longer than 2 mm were counted. Live material was examined from a number of locations, principally San Francisco Bay, Bodega Bay and Harbor, lifornia, and Yaquina Bay, Oregon. Photographs of live specimens were used for comparison of peri-ocellar pigmentation.
RESULTS
Three taxonomically important parameters are quantified in type~ with a higher calculated index of 3.5 {pp. 114-115). Our more recently collected specimens from Monterey Bay had a tentacle index of 3.4. Ranges of diverticula number per radial canal for Skogsberg's and our specimens of f. montereyensis were similar. The tentacle indices for Skogsberg's and our specimens of f. haplus were both 1,5.
All indices for f.
11 montereyensis 11 fall within the ranges for other populations of Polyorchis, whereas f. haplus showed the low tentacle index and absence of diverticula which Skogsberg originally ascribed to it (Tables 2 and 3 ).
The untenable nature of a characteristic such as tentacle number in differentiating supposed species of Polyorchis is shown in Figure 2 . Two populations from San FrQncisco Bay Due to its rather restricted range f. haplus would seem to be a more recently evolved form than f. penicillatus, rather than the reverse, as has been postulated by Nagao (1970) , Until more is known of the life history and populational variabilities of P.
penicillatus, f. haplus should be retained as a species.
There are approaches available for more clearly defining systematically difficult hydrozoan species such as Polyorchis.
One is knowing the hydrozoan fauna of a given geographic region so well that all the variants of a species are known and recognized. This a large task, and a good beginning has been made with ~· ~enicillatus due chiefly to its size and abundance.
A second is a biochemical approach, such as correlating enzyme types with specific morphological differences (Hoffman, 1976) . Such an approach has much potential in elucidating the relationships of closely related species such as f. penicillatus and f. haplus. A third would be elaborating the approach taken by Vannucci (1960) for M~rga tergestina, collecting polyps of what are thought to be the same species from the field, recording their substrate and growth form, rearing medusae obtained from colonies to sexual maturity in the laboratory, and then interbreeding these medusae to obtain limits of variating of taxonomic characters over two or more generations. This last approach is as yet not possible.
in Polyorchis due to the elusive location and identity of the polyp (Brinkmann-Voss, 1977) , and the inability to rear polyps from planulae (Nagao, 1963; Rees, 1975, p. 184 and Table XXII 
